Objective: To better understand the combined influence of employee engagement, health behavior, and physical health on job performance and absenteeism. Methods: Analyses were based on 20,114 employees who completed the Healthways Well-Being Assessment from 2008 to 2010. Employees represented three geographically dispersed companies in the United States. Results: Employee engagement, health behavior, and physical health indices were simultaneously significantly associated with job performance and also with absenteeism. Employee engagement had a greater association with job performance than did the health behavior or physical health indices, whereas the physical health index was more strongly associated with absenteeism. Specific elements of the indices were evaluated for association with self-rated job performance and absenteeism. Conclusion: Efforts to improve worker productivity should take a holistic approach encompassing employee health improvement and engagement strategies.
I
n an increasingly competitive global economy, employers require a healthier, more engaged workforce. To this end, employers are implementing various programs to promote employee health and enhanced job performance. 1 Physical health plays a central role in absenteeism, which is a clear indicator of work nonperformance. Physical health is also directly related to performance while at work. In addition, engagement with one's employer promotes satisfaction, loyalty, and pride, which combine to yield greater productivity and lower absenteeism. [2] [3] [4] [5] [6] [7] Employers can encourage improved health behaviors and a worksite culture of health through establishing workplace policies that support and encourage healthy behaviors, a healthier physical work environment, and other visible changes to the worksite. 8 In addition to creating a workplace more conducive to health, employers can promote improved employee health by integrating health promotion initiatives that help their employees reduce health risks, thereby lowering the incidence of chronic diseases and activity limitations that are primary drivers of health care costs and lost worker productivity. [9] [10] [11] Employees who demonstrate healthy behaviors have fewer health risks, lower prevalence of chronic disease,
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less absenteeism, and higher performance while on the job. 12 Research has also shown that engaged employees have better physical health and are more productive, 13 although the causality of this relationship is unclear because physical health may positively influence engagement.
Organizational leaders and supervisors can also foster job satisfaction by creating a work environment of mutual respect, encouragement, trust, openness, and sense of mission and by providing development opportunities and giving employees the opportunity to do what they do best every day. 3 In other words, leadership can help employees become more "engaged," wherein engaged employees may be more likely than others to view their jobs as supportive of health because they typically have more resources to deal with work pressures. 13 Although separate bodies of research demonstrate that employee health and engagement are key contributors to their productivity, it is important to understand how these factors operate together to drive employee productivity outcomes. A deeper understanding would better inform employers about the potential interventions necessary to achieve the desired goal of increased worker productivity, as well as lower absenteeism. The purpose of this article was to better understand the combined influence of employee engagement, health behavior, and physical health on job performance and absenteeism.
METHODS Population
Analyses are based on data from three geographically dispersed US companies, representing 20,114 employees who completed a work-related survey. The first was a general insurance company with 15,605 survey participants with business in multiple states, the second was a large, geographically distributed health insurance company with 2245 survey participants, and the third was a geographically distributed health care professional service company with 2264 survey participants. The survey was administered in 2010. Response rates ranged from 40% to 80% for the individual companies. Employees were made aware of and asked to complete the survey as a part of their benefits enrollment with their employers. The employers used e-mail communication, printed materials, and reminders, as well as incentives such as random drawings for prizes or cash to elicit participation. Each employer was allowed to Copyright © 2013 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
tailor specific messaging and communication about the program to optimize participation by its specific workforce. A summary report reflecting the combined responses for all the company employees was provided to the employer. The employers, however, did not have access to individual-level responses.
Survey
A cross-sectional survey called the Well-Being Assessment was developed in 2008 by Healthways to obtain a comprehensive picture of employee health and well-being. Drawing core measures from the Gallup-Healthways Well-Being Index as well as measures of health risks and worker productivity, the survey was designed by a group of scientific experts and included questions from previously validated instruments. [14] [15] [16] [17] The survey instrument captures information from six major domains, including life evaluation (how an individual rates his or her overall life), emotional health, healthy behaviors, physical health, work environment (including employee engagement), and basic access (ability to access and afford basic essentials including health care). The focus of this study was on the association between measures from three of these health-related domains-employee engagement, health behaviors, and physical health-and job performance and absenteeism. The survey was administered by Healthways.
Variables
Three index scores representing employee engagement, health behavior, and physical health, respectively, were derived as described later. These indices represent different domains related to worker job performance and absenteeism. Job performance and absenteeism were also measured in the survey, derived from the World Health Organization Health and Work Performance Questionnaire.
14 Job performance rating was based on the question, "Using the same 0-to-10 ladder, how would you rate your overall job performance on the days you worked during the past 4 weeks (28 days)?" 15 Both raw and dichotomous forms of the variable were used. Based on the median for this variable, a dichotomous variable was classified as low (scores 0 to 8) and high (scores 9 to 10) job performance. The absenteeism variable was based on the question, "In the past 4 weeks (28 days), how many days did you miss an entire work day because of problems with your physical or mental health?" Employees were asked to include only days missed for their own health. 15 Selected demographic variables included age, sex, marital status, education level, and job type. Income was not considered because, consistent with other surveys, roughly one third of respondents did not provide information on this variable. [18] [19] [20] Selfreported height and weight were obtained and used to calculate body mass index (BMI). Height was recorded in inches and weight in pounds. Body mass index was calculated using the following equa-
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Index Scoring Rules
Index scoring rules based on survey responses have been developed previously for the three health-related domains considered in this study: employee engagement, health behaviors, and physical health.
14 These questions and the accompanying scoring assignments for the three indices are presented in Tables 1 to 3 , respectively. The employee engagement index score was calculated by summing the points for all 4 questions in Table 1 , dividing by 4, and multiplying by 100. The health behavior index score was calculated by summing the points for all 4 questions in Table 2 , dividing by 4, and multiplying by 100. The physical health index score was derived from the 15 questions in Table 3 through a series of four steps and reverse-coded so a higher final score was representative of better health to be consistent with the employee engagement and health behavior indexes. First, BMI was derived from self-reported height and weight and coded as 0 if BMI was less than 30 and 1 if BMI was 30 or more. Second, a measure of disease burden was obtained by summing the points associated with seven disease and four physical condition variables, as well as the dichotomous BMI score. The stem of the question for the diseases was "Have you ever been told by a physician or nurse that you have...?" The seven extensions are presented in Table 3 . In addition, three questions involved conditions related to recurring pain and one asked about other health-related conditions. If the sum of points on these 12 questions was 1 or less, then the disease burden score was 1. If the sum of the points was 2 or more, then the disease burden score was 0. Third, in response to the questions about the number of days in the past 30 days where poor health kept you from your usual activities, responses of 0 or 1 were coded as 1, and responses of 2 or more were recorded as 0. Finally, scores on the remaining two questions (pain yesterday and health problems a barrier) were added to the two scores from the preceding steps (disease burden score and sick days score), divided by 4 and multiplied by 100 to obtain the physical health score. 14 Institutional review board approval to analyze these data was granted by Brigham Young University in August 2011.
Statistical Methods
Data were summarized using frequencies, proportions, means, and standard deviations (SDs). Generalized linear models were used to compare mean scores for each of the indices according to age, sex, marital status, education, and job type. Statistical significance was based on the F test. From a multiple regression analysis, type III sums of squares were reported, which are a measurement of the explanatory power of a variable after accounting for all other variables in the model. In addition, the prevalence of a high job performance rating was compared across the levels of items making up the employee engagement index, health behavior index, and physical health index. Estimated prevalence ratios were adjusted for the demographic variables and evaluated for statistical significance using 95% confidence intervals. Finally, the Spearman correlation coefficient, assessed for significance using the t statistic, was used to evaluate the strength of the linear association among index scores and between index scores and self-rated job performance and absenteeism. Analyses were performed using Statistical Analysis System software version 9.2 (SAS Institute Inc, Cary, NC, 2007).
RESULTS
Participants ranged in age from 18 to 83 (M = 43.7, SD = 11.2) years, with 62% women, 70% married, and 47% with a college degree or higher. A range of job types was represented. Workers were asked to rate their job performance on the days they worked during the past 28 days on a ladder from 0 (worst) to 10 (best). Scores ranged from 0 to 10, with an average of 8.5 (SD = 1.2). Self-rated job performance increased with age and was greater among women, married workers, and those with a high school degree or less (Fig. 1 ). This section describes the associations of employee engagement, health behaviors, and physical health with self-rated job performance and absenteeism, controlling for these demographic characteristics.
Employee Engagement
The prevalence of high self-rated job performance among those who were satisfied with the job or work they do was 1.70 times that of those who were dissatisfied (Table 1) . Those who indicated that their supervisor treated them like a partner were 15% more likely to have a high self-rated job performance than those who said their supervisor treated them more like the supervisor was the boss. Those who indicated that their supervisor created an environment of trust and openness were 31% more likely to have a high self-rated job performance than those who did not. Furthermore, those who reported that they had the opportunity to do what they do best every day were 63% more likely to have a high self-rated job performance than those who did not. Those who reported that they were satisfied with the job or work they do, had a supervisor who treated them more like a partner, worked in an environment of trust and openness, or had the opportunity to do what they do best every day were also 16% to 35% less likely to have recent absenteeism (ie, one or more absence days in the past 28).
Health Behaviors
A high self-rated job performance was 25% more likely among those who ate a healthy diet the entire day before than for those who did not (Table 2 ). High self-rated job performance was 20% more likely among those who ate five or more servings of fruit and vegetables on four or more days in the past week than among those who did not. In addition, high self-rated job performance was 15% more likely among those who exercised for 30 or more minutes on three or more days of the last seven than among those who did not. Those who did not smoke, who ate a healthy diet the previous day, who ate five or more servings of fruit and vegetables on four or more days in the past week, or who exercised for 30 or more minutes on three or more days in the last seven were also 16% to 27% less likely to have recent absenteeism.
Physical Health
The prevalence of a high self-rated job performance was 11% greater among those who were not obese than among those who were obese (Table 3) . Those without a history of high blood pressure, high cholesterol, diabetes, depression, myocardial infarction, or asthma were significantly more likely to have a high performance rating. Not having a history of depression or heart attack was most strongly associated with higher self-rated job performance. Having an absence of activity limitations and not having conditions related to pain were also associated with higher self-rated job performance. Obese workers and those with a history of chronic disease and conditions related to pain and activity limitations were also more likely to have recent absenteeism.
Index Scores
The average index scores were 75 (SD = 28) for employee engagement, 62 (SD = 28) for health behavior, and 75 (SD = 27) for physical health. The employee engagement index was significantly correlated with the health behavior index (Spearman's rho = 0.11, P < 0.001) and the physical health index (0.14, P < 0.001). Health behavior and physical health indices were also significantly correlated (0.19, P < 0.001).
Each of the index scores was positively correlated with the 0-to 10-scaled self-rated job performance. The estimated Spearman correlation coefficient, adjusted for age, sex, marital status, education, and job type, was 0.21 (P < 0.001) for the employee engagement index, 0.16 (P < 0.001) for the health behavior index, and 0.15 (P < 0.001) for the physical health index. In addition, the number of full days of missed work in the past 28 days was inversely correlated with each of the indices; the adjusted Spearman correlation coefficient was −0.09 (P < 0.001) for the employee engagement index, −0.08 (P < 0.001) for the health behavior index, and −0.27 (P < 0.001) for the physical health index. Because the three predictor indexes were significantly correlated with one another as well as with demographic factors, multiple regression analysis was conducted to isolate the independent effects of these variables on self-rated job performance and absenteeism.
In a multiple regression model containing the three indices, as well as age, sex, marital status, education, and job type, each of the indices was significantly positively associated with selfrated job performance, with the greatest influence on this variable coming from the employee engagement index (type III SS = 1321), followed by the health behavior index (type III SS = 348), and then the physical health index (type III SS = 298). Results from the multiple-regression model are shown in Table 4 . In a similarly adjusted multiple regression model, only the employee engagement and physical health indices were significantly negatively associated with absenteeism, with physical health having the greatest influence (type III SS = 4779) and, then, employee engagement (type III SS = 106).
DISCUSSION
The primary contribution of this study was combining indices of employee engagement, health behavior, and physical health variables in a single study of their association with job performance and absenteeism. This combined analysis indicated that the employee engagement index had a greater association with self-rated job performance than did the health behavior or physical health indices whereas the physical health index was more strongly associated with absenteeism than were the indices of employee engagement or health behavior. Nonetheless, the most notable finding was that all three indices and most of their elements were significantly associated with both job performance and absenteeism. This suggests that efforts to improve worker productivity should take a holistic approach encompassing employee health improvement and engagement strategies.
Self-rated job performance was most strongly related to the employee engagement index, followed by the health behavior index and then the physical health index. In addition, each of the four items in the employee engagement index was directly related to higher self-rated job performance and lower absenteeism. The item which involved having the opportunity to do what one does best every day had the greatest beneficial impact on self-rated job performance and absenteeism. Previous research has also shown these factors to be associated with job performance and absenteeism. [2] [3] [4] [5] [6] [7] [22] [23] [24] [25] [26] [27] [28] [29] Physical and mental health influence job satisfaction and performance. 30 Several studies have shown that worksite-based health and wellness programs can improve employee nutrition and physical activity, thereby enhancing physical and mental health and worker performance and productivity. [31] [32] [33] [34] [35] [36] The current study found that self-rated job performance rating was higher and absenteeism was lower for those who ate a healthy diet and exercised regularly. Worksite-based programs aimed at improving nutrition among employees have been shown to improve productivity and lower absenteeism. 21, 37 Physical activity can lower body weight and help †Job performance rating was based on the question: Using the same 0-to-10 ladder, how would you rate your overall job performance on the days you worked during the past 4 weeks (28 days)? This variable was categorized as low (scores 0-8) vs high (scores 9-10).
‡Adjusted for age, sex, education, and primary job type. CI indicates confidence interval; DK, don't know.
manage stress, whereby job productivity may be improved. 31, 38, 39 Hence, in addition to employee engagement, health behaviors play an important role on improving productivity and lowering absenteeism. Smoking was not associated with self-rated job performance, but it was associated with a higher rate of absenteeism, as shown in other studies. [40] [41] [42] [43] There are several possible reasons why smoking was not associated with self-rated job performance. First, smoking is an addiction, unlike the other behaviors, and, as such, might perform very differently as a variable. Second, smoking cessation frequently leads to an increase in body mass, which may create a paradox where eliminating the long-term health risk of smoking creates a shortterm hit to productivity associated with increased obesity. Finally, smoking may be a form of self-medicating for depression, wherein people who are depressed are less productive. [44] [45] [46] [47] The prevalence of high self-rated job performance was 11% greater among those who were not obese. In 2010, about 28% of adults in the United States were obese. 48 If obesity were eliminated, chronic disease would be mitigated and a significant increase in job performance may result. Although a history of chronic disease and activity limitations was significantly associated with self-rated job performance, the strength of this association was less than being satisfied with one's job and having the opportunity to do what one does best every day and also less than dietary and physical activity behaviors. It may be that individuals who are sick and have chronic disease also have altered perceptions of work and their performance. In addition, the indices make no assessment of the severity, progression, or natural history of chronic disease in an individual. The assessment asks individuals only whether they have been told they have the chronic condition. Individuals with well-managed chronic disease may experience less productivity impairment than individuals without chronic disease who have significant lifestyle risks such as obesity or lack of exercise. In this study, those who had chronic disease were still in the workforce, indicating that their chronic conditions were managed well enough to allow them to work.
In support of this idea, chronic disease and activity limitations were more strongly related to absenteeism, the clearest indicator of work nonperformance, than were items related to employee engagement or health behaviors. This may indicate that there is a subset of individuals with more-severe chronic disease who are not wellmanaged. This finding supports an integrated approach to managing population health and well-being, with some individuals along the health continuum benefiting more from more emphasis on chronic condition management and others benefiting from more emphasis on lifestyle risk management.
Among the chronic diseases and conditions, a history of depression was associated with lower self-rated job performance and higher absenteeism, which is consistent with other research. [49] [50] [51] [52] [53] [54] Using the Work Limitations Questionnaire, researchers identified a dose-response relationship between depression severity and subpar work performance. 55 Another study found that job performance was compromised by depression and persisted even after the depressive symptoms improved. 56 Mood disorders have been estimated to cost more than $50 billion per year in lost productivity and result in 321.2 million lost workdays. 49 This study found that being obese was significantly related to lower self-rated job performance and higher absenteeism, albeit at a lower level than depression and other chronic diseases or conditions. This result is consistent with previous research. 31 It should be noted that in this study, mean BMI was 30.3 for those with a history of depression compared with 28.4 for those without a history of depression after adjusting for age, sex, marital status, education, and job type. It may be that heavier body weight not only contributes directly to lower self-rated job performance and higher absenteeism but also influences these variables indirectly through its influence relationship with depression.
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Limitations
As is the case with any survey instrument or self-reported signs and symptoms in a clinical environment, self-report bias may have influenced the results. Nevertheless, its effects may be negligible because the survey questions did not require extensive recall or involve questions likely to invoke bias or provocation, nor were they tied to employment or provision of benefits. Furthermore, because employers did not have the ability to review the employees' individual responses but received reports on aggregated data, employee responses may have been more accurate.
Although the generalization of the findings of this study to broader populations may be limited because participants represented three organizations in insurance and health care and include a larger than average proportion of women and professional workers, the broad array of job types within these companies, along with their size, mitigates this potential problem. In addition, many of the findings in this study are congruent with a large body of published research documenting the effects of health behaviors and employee engagement on productivity and performance. [8] [9] [10] [11] [12] [13] This study represents a cross-sectional evaluation of the relationship between employee engagement, health behaviors and physical health, and aspects of employee productivity. Future studies should evaluate the longitudinal nature of well-being improvement and its impact on workforce productivity and health. It is also likely that the multiple domains of well-being interact in complex ways to influence worker performance. Future work should examine the complex, multifactorial nature of well-being across multiple domains.
CONCLUSIONS
Self-rated job performance and absenteeism were significantly associated with three well-being indices measuring key aspects of employee engagement, health behavior, and physical health. Self-rated job performance was most strongly associated with employee engagement, whereas absenteeism was most strongly associated with physical health. The items in the employee engagement index with the strongest association to self-reported job performance were satisfaction, opportunity to do what you do best every day, and having a trusting and open environment. The items in the physical health index most strongly associated with absenteeism were physical problems preventing normal activities, self-reported depression, and a lot of physical pain the previous day. In general, this study suggests that employers can maximize their employees' job performance by using a multipronged, integrated approach to well-being improvement. First, focus should be given to building satisfying, open work environments, where employees feel encouraged and supported in doing their best. Second, the implementation of worksite-based health and wellness programs is important for reducing absenteeism, one of the clearest indicators of work nonperformance. Finally, programs to address chronic health conditions and physical health also improve productivity while at work and minimize absence related to more-severe or poorly managed chronic conditions. Because well-being is a complex and holistic construct, future work should focus on how multiple domains of well-being interact to ultimately influence outcomes of interest.
